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The aim of this pilot study was to assess hepatic fluid dynamics during hypothermic machine perfusion 
(HMP) using hydraulic input impedances as a measure of liver graft perfusion properties. 
During isolated HMP, pressure (p) and flow (q) waveforms were recorded simultaneously at the liver 
blood inlets (hepatic artery (HA) and portal vein (PV)) of two human livers discarded for transplantation, 
while varying perfusion settings. Signal analysis allowed calculating the input impedances (ZHA and ZPV) as 
the fast fourier transform (FFT) of the pressure divided by the flow FFT. 
Results are summarized in Table 1. ZHA and ZPV of both livers showed similar trends for physiologically 
relevant frequencies (0-4 Hz). Due to substantial differences in size (calculated liver weight of 1.4/2.6 kg 
for liver 1/2), liver 1 showed higher ZHA magnitudes than liver 2, but similar phase spectra. Higher HA 
pressures corresponded to lower ZHA(0 Hz) magnitudes (probably due to vasodilatation), but higher ZPV(0 
Hz) magnitudes. 
Given the sensitivity to parameters such as size and pressure, impedance measurements may be useful 
tools to assess organ characteristics during HMP prior to transplantation as well as in case of liver 
pathologies such as cirrhosis. Moreover, impedance measurements may enable the creation and 
validation of liver circulation models and fine-tuning of HMP procedures. 
[table1] 
Mean HA pressure, HA flow, HA and PV impedance magnitudes  
at 0 and 1 Hz for both livers 
Liver pHA [mmHg] qHA [ml/min] 
ZHA magnitude 
[mmHg*min/ml] 
ZPV magnitude 
[mmHg*min/ml] 
   
0 Hz 1 Hz 0 Hz 1 Hz 
 
1 
 
19 9 2.21 0.49 0.012 0.23 
38 48 0.79 0.37 0.013 0.16 
54 100 0.54 0.37 0.016 0.11 
 
2 
 
20 28 0.71 0.11 0.020 0.17 
40 156 0.26 0.12 0.020 0.62 
61 303 0.20 0.11 0.024 0.056 
 
